Steady state voltammetric currents of both neutral and charged species obtained at microelectrodes are affected by the medium composition. Experiments carried out in N,N-dimethylformamide (DMF) and toluene/DMF mixtures for the reduction of diciano(fluoren-9-ylidene)methane (DCN) and the methylviologen cation (MV 2+ ) and for the oxidation of ferrocene (Fc), in the presence of different electrolyte concentrations indicate that both viscosity of the solution and mass transport by migration may have a strong effect on the measured limiting currents. These observations are particularly important in electroanalysis since the appropriate choice of the medium may substantially improve both the sensitivity and the detection limits of the electrochemical method.
Introduction
It is well recognized that microelectrodes operate in resistive media allowing experiments to be carried out in very low dielectric constant solvents or in the absence of deliberately added electrolyte [1] . This fact has considerably widened the spectrum of electrochemical experiments and it has been possible to perform novel electroanalytical determinations under conditions considered impossible until the advent of these very small electrodes.
Changes in the solvent or the solvent composition (when mixtures of solvents are used) [2, 3] and in the electrolyte concentration [4] , yield different limiting currents in steady state voltammograms for the same concentration of electroactive species. The observed differences may be explained in terms of changes in the medium viscosity that affect the value of the diffusion coefficient. It should be noticed that the limiting current at microdisc electrodes is given by [5] , Under conditions where migration is not expected (presence of a large excess of electrolyte or neutral redox species), a variation of the current with the electrolyte concentration is observed and this was attributed to the variation of the diffusion coefficients. Independently of the charge of the redox species a linear relation between D and √c was observed [6, 7, 8] , described by,
where D o is the value of D at infinite dilution and A is a constant. It has been found [3, 6] that in organic solvents, a decrease in the electrolyte concentration results in an increase in the diffusion coefficient.
For the case of ionic species, equation (2) was established theoretically with basis on the shift from the behaviour of ideal solutions as the concentration increases [9] .
Mass transport by migration will lead to an increase or decrease in current depending on the direction of the flux of the species to the electrode being the same or the opposite to that of diffusion.
Thus, for the oxidation of anions or the reduction of cations an increase in current will be observed whereas the opposite effect will take place for the oxidation of cations or the reduction of anions.
These changes depend on the charge of the species, the number of electrons involved and the mechanism of the electrode process.
If mass transport by migration leads to an increase in the current when the electrolyte concentration is decreased, both migration and the variation of the diffusion coefficient contribute to the current increase. When migration occurs in the opposite direction to that of diffusion, the resulting current will increase or decrease, depending on the magnitude of both contribuitions.
The changes in current associated to migration may be theoretically predicted for single electron transfer processes [6] or EE mechanisms [10] , as a function of the concentration excess, γ, The experiments were carried out in a twoelectrode cell at 298 K. The working electrodes were gold and platinum microdiscs of radius 6 mm and 14 mm, respectively and were prepared from the cross sections of metal wires of appropriate section (Goodfellow) sealed into soft glass. The electrode radii were checked using equation (1) for the oxidation of ferrocene and the value of the diffusion coefficient published elsewhere [11] . Hence, it may be concluded that the variation of D is due to changes in both the viscosity and the effective radius of the species. Table 1 migration is present, it was shown that, upon correction for the current enhancement due to viscosity, the curent variation is the same as that predicted due to the migration effect. Therefore, it is possible to envisage this type of current analysis being useful in speciation studies, since the current increase or decrease due to migration is a function of the charge of the redox species.
